The legislation defines the rights and responsibilities of subsoil users and other members of the waste management process, therefore, the state of affairs in this sphere largely depends on its quality. Modern "conflict" of legal acts, which is caused by the absence of state integrated concept of waste management, forms a chain of consequences that lead to their accumulation in the environment. The main problem is still the lack of coordination of environmental and mining legislation, misleading the subsoil users. The possibility to generate incentives for waste reduction, recycling and utilization depends on the state of the institutional environment, which determines the scope of the interaction of economic entities on the basis of the system of legal acts. The aim of the present research is to study the Russian legislation concerning the control of economic relations in the sphere of mining waste handling. In the article the definition of "waste" as the object of management and concepts underlying the regulatory framework of waste management. On the basis of statistical dynamic analysis the relations between the state of the regulatory framework in the waste management and the factors conditioning the negative trends have been identified and summarized. "Conservative" and "liberal" views on elimination of contradictions in the regulatory framework of mining waste handling have been studied. The directions of improvement of the regulatory framework in the sphere of mining waste management upon the "conservative" and "liberal" scenarios have been suggested.
The industrial waste accounts for more than 96% of all production and consumption waste, calculated by the national statistics. Over 90% of the total amount of production and consumption waste of all hazard classes, produced in the country per year, are production waste associated with mining; while 57% of the waste falls on the production of energy resources (Nevskaya, & Ligotsky, 2013) .
By now the dumps of the enterprises engaged in mining in Russia, have accumulated over 16 billion tons of industrial waste in subsoil management.
In addition to the deterioration of mining and geological conditions and quality of mineral resources, the factor limiting the active involvement of mining waste into economic circulation, is the lack of incentives to reduction, processing and utilization of mining waste.
In the market economy, the possibility of formation of such incentives largely depends on the state of the institutional environment, which determines the scope of the interaction of economic entities on the basis of the system of legal acts.
According to the data provided by INTOSAI Working Group on Environmental Auditing (WGEA, 2010), performing audits in the sphere of mining operations in different countries, as well as in Russia, there are numerous problems related to non-compliance with laws and regulations of tax and environmental legislation, the dumping of toxic waste, violations of environmental standards, mining waste and use of waste dumps.
Considering the problem of mining waste handling, particularly regarding the managerial positions, we identify regulatory support, not only as an instrument of the state control in this sphere, but also as a basis for the formation of the environment, promoting or restricting the economic turnover of mining waste, promoting or hindering the reduction of its accumulation in the environment.
The authors have set the goal not only to assess compliance and quality control of the Russian legislation regulating the activities related to mining waste, concerning the compliance of this legislation with international standards, but also to study such parts of the legislation that hinder the formalization of economic relations in the sphere of mining waste handling.
Review of literature
Taking into account the vastness of scientific publications devoted to technological and environmental aspects of the problem of waste handling, in particular mining waste handling, in this review we focused on two important, in our view, questions concerning the research topic: the definition of waste as the object of management and concept, reflected in the regulatory support of waste management.
The definition of "waste" is an important component of legal communication, as well as the condition for the effective waste management (Pongrácz, 2002) .
In the Russian Federation, the content of the concept "waste" has been disclosed more fully in regulatory documents of the civil branch of the law. The Federal Law of the Russian Federation "On Production and Consumption Waste" -"production and consumption waste (hereinafter -the waste) means the substances or objects which are formed during the manufacturing process, performance of works, service rendering or in the process of consumption, which should be removed, are meant to be removed or subject to removal" ("On Production and Consumption Waste" No. 89-FZ, 1998).
The National standard of the Russian Federation defines the "waste" as "remnants of the products or an additional product formed in the process or after completion of certain activities and not used in direct connection with this activities" (the National Standard of the Russian Federation. Resource-saving, 2009).
We agree with the opinion (Pongrácz, 2002) that the waste is more fully characterized by two features -the presence of the owner and the purpose of its use.
This position is reflected in GOST R ISO 14050-2009, Article 3.12 -"Waste are the substances or objects the owner wants to get rid of" that, in particular, corresponds to the definition of "waste" in the EU Directive on Waste (ECWaste Framework Directive, 1991).
At the same time, mining legislation, which regulates the use of mining waste, has no definition of the category "waste" in relation to this area of activity. "The Law on Subsoil" contains the concept of "waste of mining and related processing industries", but does not disclose its contents.
In legal documents the other terms are also used: for example, the terms "technogenic formations" and "technogenic deposits" are included in the Tax Code of the Russian Federation (Article 334, Paragraph 4 of the Tax Code), these terms can also be found in other documents, but they are not defined as juridical definitions.
However, the term "technogenic deposit", which has already become encyclopedic (Troubetskoy, et al., 1989) , was introduced into the scientific vocabulary in 70-80-ies of the twentieth century -the period of formation of the concept of intensive resource-saving in the mineral-resources sector. Currently, the most common definitions of technogenic deposits are as follows: "large-tonnage accumulations of production and mineral processing waste" (Chaynikov, et al., 2000) , mineral concentrations (Makarov, 2012) , or the secondary mineral resources (Gorlova, 2001 ). In any case it is proposed to efficiently use the resources of technogenic deposits in the present or the future (with the development of science and technology) (Mormile, et al., 2002) .
In addition to "technogenic deposits", the term "technogenic mineral resources" is used in the scientific vocabulary in order to define mineral resources of technogenic origin, which are understood as "a set of technogenic mineral resources contained in the waste of mine-mill and metallurgical (chemical) production within one certain region or country as a whole" (Perepelitsyn, et al., 2013) ,"stocks of technogenic mineral resources" (Troubetzkoy, et al., 1989) , (Galperin, 2012) , "waste, residues of raw materials, materials, semi-finished products, other goods or products formed during production or consumption that can be used to create different types of use-values " (Chaynikov, 2000) .
Despite the differences in interpretation, the above-mentioned definitions actually identify residues with potential mineral resources.
In the definitions of most researchers there is one dominating view, based on the concept of industrial metabolism (Ayres, & Simonis, 1994) , according to which the waste utilization in production, not waste burial or disposal, should be considered as overriding priority.
The industrial metabolism is a "theoretical forerunner of industrial ecology" (McKinley, & Avenue, 2008) -the concept that currently defines the philosophy of European environmental legislation. In particular, the EU Directive "On the mining waste management" provides the compliance of basic questions with mining waste management, the principles and priorities identified by the objectives of the policy of the Environmental Protection Community.
In the framework of the concept of industrial ecology the theory of waste management was developed and presented in the thesis of Rongrácz E. "Re-defining the concepts of waste and waste management", the basic idea of which was waste prevention (Rongrácz, Phillips, & Keiski, 2004) . This idea, presented as recommendations to the selection of options for waste management, is reflected in the "waste hierarchy" of the Framework Directive on Waste (2008/98/EC).
Current Russian legislation (basic documents include the laws "On Subsoil" and "On Production and Consumption Waste in the Russian Federation"), regulating mining waste handling ("On Production and Consumption Waste" No. 89-FZ, 1998), does not have a single conceptual framework that would allow to consider the resource and environmental waste components in a consistent manner. Such a situation can be considered as the heritage of the centralized economy, where the production problems of the industrial development were dominated and environmental problems were solved residually.
The most complete extraction of subsoil reserves of basic and minerals, imbedded together with such reserves, as well as associated components, is considered as one of the principles of rational subsoil use (the Federal Law "On Mineral Wealth", 1992, Article 23.5). The validity of this principle is difficult to refute, if not taking into account that this principle can be applied to extraction and mineral processing waste, as according to the law "On Subsoil" the activity associated with waste utilization (processing) refers to a form of subsoil use. Experience has shown that sometimes the use and disposal of mining waste can cause considerable environmental and social damage (Scannell, 2012) . At the same time, complex extraction of useful components does not lead to a decrease in the environmental impact of waste, as the weight of waste remains unchanged. Therefore, the development of the technogenic object does not guarantee the solution of environmental problems (Kiperman, et al., 2013) .
From our point of view, the main problem remains not a question of dual regulation of activities related to mining waste handling, but the lack of coordination of environmental and mining legislation, misleading subsoil users.
The relevance of the regulatory aspect of this problem in Russia is enhanced by the following circumstances:
Firstly, in the free market the requirements for the legal system and its ability to provide regulation of economic relations in the management of mining and mineral processing waste are greatly increased.
Secondly, the process of integration of Russia into the global economic system requires a certain unification and standardization of legal documents in the mining waste management, with the strengthening of the environmental component of the Russian mining legislation.
Thirdly, there is an urgent need for clear procedures, rules and requirements, allowing to develop forms of economic cooperation in the waste management, and effectively manage this process.
Methods of the study
The present study is based on the data of the official Russian statistics for identification of trends in formation, utilization and accumulation of mining waste in the mineral extraction. The methods involves the use of methods of statistical dynamic analysis in order to summarize the results obtained, identification of factors-reasons, determining major trends in the sphere of mining waste handling, logical identification of the links between the state of the legal framework in the waste management handling and the factors conditioning the negative trends.
Results of the study
On the basis of summarizing the information of the state statistics on the volume of industrial production and waste formation in mining, represented by official statistics, the indicators of waste volume in the environment have been calculated (see Table 1 ).
These results obtained confirm the findings that waste from extractive industries accounts for the bulk of the waste in Russia, more than 90%.
Even if we consider that a part of this waste falls on production and consumption waste, not related to mining (since the data of official statistics do not reflect the waste volume, directly related to the extraction of mineral resources), the scope of their formation is significant and processing volumes do not exceed 50 % of the total weight of waste produced. Thus, more than 50% of production and consumption waste produced per year, related to mining operations, are accumulated in the environment, at the same time, the great bulk of waste (over 60%) falls on the fossil-fuels production. The rate of waste accumulation in the natural environment
Indices of industrial production
The rate of waste formation
The rate of waste utilization and disposal To obtain a complete picture of the scope of mining waste handling, the study includes baseline and average indices of growth and growth in the analyzed indicators (Table 3) In order to obtain a complete review of the situation in mining waste handling reference and annual average indices of growth and an increase in the analyzed indicators were included in the study (Table 3) .
The analysis of official statistical information led to the conclusion that, despite the increase in the use and disposal of waste, there has been steady growth in the volume of waste formation and accumulation. Compared with 2005, the growth in waste production exceeded the growth in production by 1.62 times, while waste accumulation exceeded by 1.77 times. The accumulated stocks of waste has doubled over 9 years, more than half of the waste falls on the waste from fossil fuel extraction. In addition, the stocks of generated waste are increasing at a faster pace than the volume of waste recycling and disposal.
Waste stocks, accumulated in the dumps and tailing ponds, at an average thickness of 20 m cover an area of over 1,300 km 2 . The annual increase in the area of alienated land is not less than 85-90 km 2 . The negative impact on the environment is manifested in the territory 10 times or more greater than the area occupied by waste (Bokov, 1994) .
The identified trends are due to several factors:
The deterioration of mining and geological conditions of mining operations
Mining and geological conditions are determined by the general state of the mineral resource base and the technology of development of indigenous deposits, as well as by : 1) low content of useful components in significant quantities of balance reserves on most minerals; 2) deterioration of the stocks of deposits due to long-term mining of the largest objects with high-quality stocks; 3) exhausted fund of deposits with openaccess reserves, in the result of which it is required to extract a larger volume of the rock mass in order to produce the same amount of product. More than 75% of hydrocarbon deposits, involved in the exploitation, have been mined out by half; the share of hard-recoverable reserves is constantly growing (as for major oil companies, this share ranges from 30 to 65%) (Krukov, et al., 2011) .
The existing technological conditions of mining operations, characterized by inefficient use of mineral raw materials, the use of technologies and systems of deposit development, leading to an increase in the amount of waste of recoverable resources.
The quality of waste as raw materials for industrial processing
The change in the quantitative and qualitative composition of the waste, resulted from long-term storage, limits its industrial processing. The processes of oxidation, resolution of the waste mineral substance can occur due to the influence of atmospheric precipitation, -therefore occurs the deterioration of its qualities as potential raw material (Seleznyov, 2013).
Weak motivation for the introduction of technologies on reduction of waste formation and recycling a) lack of economic incentives and commercial interest in the complex processing of extracted mineral resources and extraction of useful components; b) low cost of land; c) lack of control over the formation and disposal of mining waste.
The practice of providing primary deposits for their development
One of the drawbacks of the current system of granting rights to use subsoil resources is underestimation of the possibilities of using the waste left from past activities, as there is no mechanism of limitation of mineral extraction in the presence of regional anthropogenic sources of mineral raw materials of this type.
Inconsistence of the systems of accounting for mining waste
Accounting for reserves and mining waste containing in waste of mining and related processing industries, are separate the accounting system, actually isolated from one another: a) accounting for mining waste on environmental and mining legislation is conducted on different classification criteria. accounting principles of mining waste management differ from each other: according to the environmental legislation the accounting is held on the basis of lifecycle stages -starting from waste generation to waste utilization or disposal. Mining legislation provides for a different system, based on the accounting of management of reserves of mineral resources contained in the masses of waste by putting them on balance, transferring reserves from the category of balance reserves to the off-balance ones (and vice versa), as well as by writing the reserves off in the form of losses; c) reclaimed and "preserved" masses of waste are not included in the Waste Register of the State Waste Inventory, and these reserves are placed on the state balancesheet only in cases of commercial interest. Barriers in attraction of small and medium-sized mining business into the sphere of mining waste handling a) a high degree of monopolization of the market in the mineral resources sector, while the processing of mining waste is not always the object of the commercial interests of major companies. b) duration and high costs of the procedure (through an auction) for acquisition of rights to use technogenic mineral objects; c) lack of financial incentives for supporting utilization of extraction and processing waste (preferential loans and taxation). Inability of the subsoil user to rightfully dispose of production waste on the right of ownership due to the undetermined legal status of waste
The Law "On Production and Consumption Waste" (Article 1 of the "General Provisions"), relating to the civil branch of the law, qualifies the use of mining waste as the activity related to waste handling ("On Production and Consumption Waste" No. 89-FZ, 1998). The ownership right to the waste, determined in accordance with the civil law, provides a wider range of authorities of their owners.
The Law "On Subsoil", relating to the administrative branch of law, refers the activities related to the use of mining waste, to the form of subsoil use, that automatically confirms the state's ownership right to this waste. The subsoil user has the right to use waste for mining (extraction of useful components), unless otherwise provided by the license for subsoil use, or to use waste for production purposes (for example, for goave stowing), if provided by the technical project. In other words, a subsoil user is a "producer" of waste, who has right to independently use (extract useful components), or store them expecting possible future prospects, but he/she has no right to dispose of them, involving, for example, the companies that use advanced technologies, but do not have a license for subsoil use.
One of the basic positions of the Russian mining legislation is to review the mining waste as a potential source of mineral resources, while environmental legislation consider the waste as a potential source of environmental hazard.
Thus, the "conflict" of legal acts, based on the absence of a coherent state concept of waste management, forms a chain of consequences, ultimately leading to waste accumulation in the environment.
The factors identified in the study have been combined into interconnected groups of factors that, in our opinion, affect the process of waste accumulation in the established order: a) mining-technological group of factors (for instance, the geological conditions, the composition of minerals, the composition of waste, mining technologies, etc.); b) economic group of factors (the undeveloped system of incentives and motivations for complex processing of mineral resources, extraction of useful components, waste recycling, the barriers to attraction of small and medium-sized businesses to waste recycling, etc. Figure 1) . exception) (The Mines and Minerals Act of Canada, 1991). Solving the problem of categorizing mining waste as waste, the legislation of foreign countries offers a variety of approaches, however, in any case, regulatory support of mining waste management takes an independent place in the legislation.
For example, the law "On Subsoil and Subsoil Use" of Kazakhstan (Law on "On Subsoil and Subsoil Use" of the Republic of Kazakhstan, 2010) defines such a term as "technogenic mineral formations", "technogenic deposits" -representing stocks of minerals and intended for perspective recycling. At the same time, it has been determined that the technogenic mineral formations are the property of subsoil users; except for technogenic mineral formations, stored until May 30, 1992 or included in the state fund of mineral resources.
EU Directive "On the management of extractive industry waste" sets the general vector of mining waste management, but for European countries specific legislative measures are largely determined by the value of mineral resources in the national economy, resource saving policy, energy efficiency, environmental restrictions.
Improving the regulatory framework in the sphere of mining waste management upon the "conservative" scenario shall require: 1.
To make substantial amendments and additions to the Law "On Subsoil", as well as to corresponding regulatory legal acts of civil, administrative, environmental legislation, industry regulations (instructions, methods, standards, etc.).
2.
To develop own classifier of mining waste and waste from processing industries, with the purpose of waste calculation in the state system. In this regard, changes in the requirements for maintenance of the state balance of stocks may be required.
3.
To develop regulations on strict control of mineral production and processing technologies, waste decommissioning and storage for possible future use; to introduce a term "technogenic deposit" to the legal vocabulary.
4.
To review the requirements for geological study and geological and economic 
DISCUSSION
The study revealed two main points of view on the solution of the problem of elimination of contradictions in the regulatory support of mining waste management -"conservative" and "liberal" points of view.
The conservative point of view corresponds to a greater extent to the position of the authorities -the Federal Agency of Subsoil Usage (Nekrasov, 2013) , and partly -to the position of large business representatives, forced to incur substantial costs associated with mining waste placement and storage (Popov, 2013) . The liberal point of view reflects the views of representatives of small and medium-sized mining business, whose participation in waste recycling is often limited by the duration and high costs of procedures ensuring an access to mining waste (Seleznev, 2013) .
The main difference in these points of view includes the classification of types of activities related to mining waste management (refer these activities to a certain type of subsoil use or not), as well as related to the implementation of such proprietary rights in a form of waste disposal.
The analysis of the legislation in waste management in some industrialized countries has shown that the ownership of the waste is assigned to their producer ("abandoned" waste may be an
